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J. A cash accounting and surve HI once system for gaming 
Jrtaihlnes compr \ si ng ; 

first means w T thin each r.ach i ne for *r*on storing the 
input Of items of monetary vaiue anc the payout of itens of monetary 
value, and for ma intai ning digital signals Indicative of the cumulative 
: numbers thereof, 

second means within each machine for communication over 
data lines, said second means having a unique address on said communica- 
tion Mnes and being responsive thereto to transmit said signals of said 
first means on said data lines, 

node, means coupled to a plurality of ~*ai6 second means 
tmvu^i said data ccir/nun I cation lines, said ncde means Including means 
far: pol ling e'.l of said second means coupled thereto and for receiving 
sajd clgi tat signals therefrom, said node means having non-volatile 
storage r^eahs for maintaining date responsive to said digital signals In 
spite of system power loss and node- rceans failures. 
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TECHNICAL FIELD 
The present Invention relates tc gaming devices and 
more particularly to player operated gaming devices., such as 
slot machines. 

BACKGROUND OF PRIOR ART 

The exemplary embodiment of the present Invention disclosed 
herein Is Intended for use In conjunction with slot machines and 
accordingly prior art described herein shall be described with 
respect to such machines, It being understood however, that the 
Invention is not so limited. 

Various types of slot machines have been well known for 
many years. Early slot machines were mechanical devices having 
some form of mechanically rotatable and randomly stoppable reels 
having certain Indicia ihereon, with an appropriate mechanical 
system for paying out predetermined numbers of coins based upon 
the appearance of various combinations of the Indicia upon the 
random stopping of the reels. Later devices of this general type 
Incorporated various forms of electro-mechanical devices for 
senslog reel position controlling pay out upon the occurance of 
a winning condition and for controlling certain other aspects of 
machine operation. Still later designs Included ail elctronlc 
machines wherein the mechanically rotating reels were replaced 
with a cathode ray tube display displaying rotating reel images 
randomly stopped in accordance with the control electronics thereof* 
Of course, such devices nre only exemplary of the various player 
operated gaming machines, charac fer i zed generally for rho present 
purposes as machines wherein a player may deposit one or more 
coins or other Items of monetary value for the privilege of 
playing the machine, after which play the machine may dispense 
money or other Items of monetory value, or alternatively Indicate 
a winning condition for manual payout. In either situation such 
a machine will ordinarily contain substantial amounts of money 
which Is generally accessible to certain persons such as machine 
maintenance personnel prior to any couting or other accounting 
therefor. As a result, substantial though unknown pilferages !s 
believed to occur with such machines. In addition, of course, 
mechanical malfunctioning of such machines or tampering of the 
machine Itself may grossly effect the odds of winning whereby a 



player may empty a machine of coins before the problem is detected. 

Various systems have been proposed to improve the account - 
ablllty of such gaming devices, 3y way of example, U.S, Patent 
Ho. 4,072,930 discloses a monitoring system for use with amusement 
game devices. That system Is adapted for use with a computer and 
Includes an interface unit connected to the computer and to a 
plural fty of coupler units which are individually mounted, on and 
interconnected with the gaming devices. Each of the coupler devices 
is adapted to receive a portable device for identifying ind i vidua! ly 
each of the attending personnel* The identifying device or tran- 
sponder locks Into the coupler unit and provides informational 
responses to Interrogation by the interface unit which sequentially 
polls and addresses each of the transponders, tn the event a game 
device provides a winning condition, an operator Inserts a tran- 
sponder Into the coupler unit of the game device that indicated 
the condition, which causes selective communication among the com- 
puter, coupler unit and transponder, including identification of the 
game device; transponder, size of the winning condition and other 
information. The size of the winning condition is thereafter dis- 
played on a digital read-out, such as in the transponder, enabling 
the attending personnel to verify the condition. Once the amuse- 
ment game device is then returned to p laying condition, the tran- 
sponder is unlocked and can be removed from tne coupler unit and 
is available for insertion into other coupler units In response to 
winning conditions occurring therein. Such a system nay be useful 
In monitoring and verifying the payouts of targe jackpots to pre- 
vent theft or double payouts of floor personnel, though has limited 
use in other functions such as surveillance, in that communication 
with any particular gaming device only occurs on the establishment 
of the winning condition. 

Another monitoring system for gaming devices such as slot 
machines is also known. That -system constantly monitors and gathers 
complete functional and accounting d&ra from each slot machine for 
recordlng at a central computer. !n addition, the central computer 
includes means for controlling the slot machines in that any Indi- 
cation of tampering or malfunction will cause the system to shut 
down that machine. 5ecause of the quantity of data being gathered 
by the central computer an extermely large storage capacity Is 
required, all of which results In the gathering of more data than 
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"g essential or convenient for the monitoring of the siot machines. 

Further, because the system can control the on-off function of 
I the slot machines, various malfunctions and/or power losses can 

cause the system to turn off ail slot machines requiring the 
5 ir:>nual resetting of each machine to the chagrin of the players 
because of the number of machines involved and limited personnel 
for accomplishing the task. 

BRIEF SUMMARY OF THE INVENTION 
A cash accounting and surveillance system for games, 
JO whereby operation of a number of player operated gaming devices 
may be monitored for purposes of detecting abnormal operation 
^ and/or cheating and for providing automatic accounting Information 

for record keeping and pilferage detection purposes. The system 
utilizes a node concept with each node having a non-volatlie data 
15 storage capability and a communications capability for communl- 
\ eating with each of a plural ity of gaming devices coupled to the 

; node. The exemplary embodiment disclosed operates In conjunction 

with slot machines having mechanically rotatable reels and a 
i microprocessor control system for randomizing the reel stopping 

20 payouts and other machine functions. Alternate embodiments are 
disclosed, 

BRIEF DESCRI P TION OF DRAWINGS 
FIGURE i is a block diagram of the circuit of a herd^are 
embodiment of a gaming machine which may be used with the present 
25 invention. 

\ FIGURE 2 is a side elevation of Th« reel disc used in 

; the machine of FIGURE I, 

j FIGURE 3 is a block diagram of a microprocessor embodi- 

went of the gaming machine, 
j 30 FIGURE 4 is a flow diagram of the indicia generating 

( segment of the microprocessor program c? FIGURE 3. 

j FIGURE 5 is a flow diagram of the register interchanging 

j segment. 

; FIGURE 6 is a flow diagram of the reel stopping segment. 

5 35 FIGURE 7 is a flow diagram of the reference- 1 oca ti ng 

sub-routine. 

FIGURE 8 is a flow diagram of the reel stop sub-routine. 
FIGURE 9 is a flow diagram of the reel correction segment. 
FIGURE 10 Is a side elevation of the reel disc used in 



the embodiment of FIGURES 3 through 9. 

FIGURE II is a block diagram of the system of the 
present invention, 

FIGURE 12 is a block diagram of 3 typical node of the 
present Invention, 

FIGURE 13 is a block diagram of the gaming machine 
control ler board. 

FIGURE 14 is a block diagram of the data comm board. 

FIGURES 15 and 16 are logic flow diagrams for the 
gaming machine controller. 

FIGURE 17 Is a logic flow diagram for the data comm 

board. 

FIGURE 18 Is a logic flow diagram for a typical node. 
DETAILED DESCRIPTION OF INVENT I ON 

The exemplary embodiment of the present invention 
system is Intended for use in conjunction with slot machines 
having a mechanical reel spinning mechanism but otherwise micro- 
processor based so as to provide electronic control of the random 
reel stopping positions, pay-out control and machine monitoring. 
Because the present invention Interfaces with each slot machine 
and In particular communicates with the microprocessor control Nng 
the machine through a second microprocessor on a data communica- 
tion board in the slot machine, it is believed appropriate to 
first describe the operation of the slot machine as an exemplary 
device forming a part of the system and with which the system 
operates. Thus, Figures t — 1 0 and the description thereof which 
follows describe the method and apparatus for randomly positioning 
Indicia bearing members or reels on the slot machines, which 
apparatus may also include other machine functions such as payout 
machine monitoring and cheat detect I on . 

Figure I schemaTically shows the general functioning of 
the game mach i ne. In the ideal condition of the machine, the master 
clock pulse generator or osci i iator iO produces clock puises at a 
frequency which is not critics! Dut which is preferably chosen to 
be at least ten times the frequency et which indicia pass the 
display line of the machine when the reels are spinnino. In a 
typical embodiment of the machine, a master clock frequency of 
100 kHz may be used. 

In the idle condition of the machine, the switches (2& 



through I2f are in the position shown in Figure !. it will be 
understood that the switches i2a through I2f would in practice 
be switching transistors controlled by a control signal 12, but 
they have been shown as physical switches in Figure I for clarity. 
5 With the switches 12a through 1 2 f in the position shown, 

the master clock pulses are fed into counter. 14. This counter is 
of the recycling type and may, in a typical embodiment, have 22 
steps. Consequently, on a count of 22, counter 14 will produce 
an output pulse at Q22 and return the count to zero. The output 

10 pulses at Q22 of counter 14 becomes the input pulses for counter 
16, which functions in a like manner. The output pulses at Q 2 2 
of counter 16 In turn become the input pulses for counter 18. 

Each of tfte counters 14, !6, 18 is associated with one 
of the reels of the game machine, and the number of steps in each 

15 counter is equal to the number of indicia on the reel which it Is 
associated. 

in a three- reel machine such as shown in Figure I, it 
will take 22 x 22 x 22 or 10,643 master clock pulses to cycle 
ail three counters at least once. At a clock frequency of (00 

20 kHz, this takes approximately one- tenth of a. second. Conse- 
quently, in the several seconds which will elapse between plays 
in even the fastest use of the machine, ail the counters will 
cycle through their count many times. 

The initiation of a play by a player sets a play-In- 

25 progress sensor 20. The sensor 20 may t/pically be a fiip-fiop 
circuit which can be set in various ways, depending on the type 
of machine involved. For example, in a co in-operated .machine, 
the sensor 20 may be actuated by the acceptance ^f a coin. In 
a non-coin operated machine, the p! ay- in-progress sensor 2C 

30 might be set by a microswitch actuated when the player moves the 
handle of the machine out of its rest position and begins to 
cock the reei -spinning mechanism. 

Upon actuation of the p lay- fn-progress sensor 20, 
switches 12a through I2f are moved to their other position, and 

35 the counters 14, 16, 18 are disconnected from the master puise 

generator (0. The counters thus stop in a totally random position 
depending on the exact number of master clock pulses which have 
been counted (at the r<>te of 100,000 per second) since the end 
of the previous play. 



Movement by the player of the handle of the machine toward 
the fully cocked position eventually triss a spin-release mechanism 
22 of conventional design within the machine, and the reels begin 
to spin. The tripping of the spin-re lease mechanism 22 may be 
sensed by a microswltch or other appropriate device (not shown) and 
Is used to start the enable delay circuit 24, whose operation will 
be described below. 

The reels are mechanically tied to a reel disc 26 shown 
In detail In Figure 2. The reel disc 26 has a pattern of openings 
through which light beams from light sources 28 can reach photo- 
diodes 30, 52 as the reel disc spins together with the reel to 
which it Is attached. The rfm of the reel disc 26 is equipped with 
notches designed to be engaged by stop dog 34 as released by the 
stop release 36. 

It will be seen in Figure I that a separate reel disc 
26a, 26b, and 25c is provided for each of the reels of the machine. 
As the reels spin, the openings in the reel discs 26 cause pulses 
to be generated by photodlodes 30, 32. The photodlodes 30 are 
positioned adjacent the row of openings 3i in reel disc 26 in such a 
manner that they will produce one pulse for each indicia position 
that passes a photodiode 30. The photodlodes 32 are so positioned 
that they will produce a pulse only once in each revolution of the 
disc 26 when the slot 33 passes by them. 

After the reels have spun a predetermined length of time, 
the enable delay circuit 24 times out and connects photodlodes 30a 
ar 32a to position reference detector 28a. The position reference 
detectors 28 detect the reference pulse from photodiodes 32 as they 
pass a slot 33, and use this pulse to close switch 38. 

With switch 38a closed, the pulses produced by photodiode 
30a are conveyed through switch 12a to counter 14. These puises 
advance the counter from the count on which it has stopped until 
it reaches the count which produced an output at $22* Tne output 
pulse from Q22 of counter 14 is conveyed t* rough switch 1 2d to the 
stop solenoid driver circuit 40a whcih actuates stop release 36a 
and causes stop dog 34a to engage 3 notch 35 on reel disc 26a to 
stop the f irst reel . 

At the same time, the output pulse from Q22 of counter 
14 starts enable delay 42 to provide ao appropriate time interval 
before the stop sequence for the second reel Is initiated. The 



stop sequence for the second reel is Identical to the one descrioed 
above, with the position reference detector 28b closing switch 38b 
whereupon the pulses from pnotodiode 30b advance the counter 16 
until stop solenoid driver 40b actuates the stop release 36b. 

The output pulse at of counter 16 starts enable delay 
44, end the process is repeated to stop tfce third reel associated 
with reel disc 26c. 

if it fs necessary to produce an electronic output in- 
dicative of the position in which the reels have stopped, this 
cannot reliably be done by counting the pulses of pnotodiode 30 
from the reference point 33, as it is possible that the stop dog 
34 may not properly engage the reel disc 26 and may cause the 
mechanism to Jump to a position adjacent to the one that was 
intended. For this reason, position sensors 46 are provided to 
compare the output of their associated counter 14, 16 or 18 with 
the count of their associated pnotodiode 30 from the reference 
point. If they fail to match, the true count and/or an error 
indication may be conveyed to an output 48. The output pulse from 
O22 of * ne * as i" counter 18 may be used to reset the play-in- 
pnogress sensor 20 so as to restart the random count of master 
clock pulses from master clock pulse generator 10 for the next 
play, and to enable the coin acceptor mechanism in a coin- 
operated machine. 

As shown in Figures 3 and 10, this method can be carried 
out not. only by the above- described circuitry, but also by an 
appropriately programmed microprocessor. 

In Figure 3, a conventional microprocessor 100 is shown 
as consisting basically of an addressable input multiplexer 102, 
a central processor unit IG4, and outputs 106. The inputs to 
multiplexer 102 are binary inputs from the machine's play-in- 
progress sensor 20, reel release 22, and photodlodes 30a through 
30c and 32a through 32c (Figure I). The outputs 106 Include 
outputs to the stop solenoids 40a through 40c (Figure I ) , as 
well as to the reset input of the p lay- in-progress sensor 20. 
Other Inputs and outputs may of course be used in connection 
with other game functions, such as various forms of cheat detec- 
tion and malfunction sensing as desired or appropriate. 

The sequence of microprocessor operations of the machine 
is illustrated In the fiow charts of Figures 4 through 9, Referring 



first to Figure 4, the indicia segment of the program is initiated 
by the end of the previous play and the consequent resetting of 
the play-in-progress sensor 20. The program starts by addressing 
the play-In-progress sensor 20 (in a coin operated machine, this 
5 would be the coin acceptor) through the multiplexer 102 and testing 
its status to determine if a new play has been initiated (e.g. by 
the acceptance cf a coin). 

if no new play has yet commenced, the program decrements 
a storage register Rj in the microprocessor's memory. Rj is then 

10 tested for zero. If R) in nonzero, the cycle Is repeatBd after a 
short loop delay (preferably obtained by the insertion of an 
appropriate number of no-operatlon instructions) which assures 
that the cycle time from negative branch of the "play started" 
test back to Its Input Is constant regardless of the path followed. 

15 If Rj is zero, the program loads into R| the number of 

indicia per reel (22 in a typical slot machine), decrements a 
second memory register R 2 , and tests the latter for zero. The 
same procedure is used with respect to a third memory register 
R 3 (for a three-reel machine). Additional registers would be used 

20 if the machine has more than three reels. 

It will be seen that as long as the machine is idle, 
U.e* no new play has been initiated), registers Rj through 
act as a cascade counter. Consequently, each of Rj R2 anc * R 3 
contains, at any given moment, a number between I ar.d 22. if 

25 the microprocessor is, for example, an Intel 8048, it would have 
a cycle time of 4.19 microseconds per instruction; consequently, 
registers Rj through R3 would take approximately 625 milliseconds 
to run through all 10,648 possible number comb inationa. As 
described hereinabove in connection with the hardware embodiment 

30 of the machine, this may not be quite fast enough for sufficient 
randomness; however, the randomness of the program is substan- 
tially increased by randomly interchanging the register counts 
and by starting the count from a random count, both as hereinafter 
described. 

35 When play is begun (as for example, by the acceptance 

of a coin in a cc in-operated machine or the pulling of the 
handle In a non coin operated machine), the test of the play-in- 
progress sensor input causes the program to freeze the count in 
registers R| through R3 and to divert program execution to the 



next program segment, which may bo a conventional segment com- 
monly used in all electronic machines and designed to control 
the coin-mechanism and release the handle. It could be omitted 
in a non-coin -operated machine, in which the program would pro- 
5 ceed directly to the register interchanging segment. 

Referring now to Figure 5, the register interchanging 
segment of the program is entered directly upon, comp let ion of 
the coin segment (in a coin-operated machine) or indicia genera- 
tion segnent (In a non-coin operated machine). It begins by 
10 loading a number equal to the number of reels In the machine (3 
In the described embodiment) into a memory register R4. The 
Input from spin release is tested again, after a short delay 
designed to equalize the zero and nonzero loop cycle time. If 
R4 is zero, the number of reels is agains loaded Into R4, and 

*5 the cycle resumes* Thus, In the described embodiment, R^ ar any 
given time contains a number between I and 3, cycling through all 
three combinations approximately every 16 microseconds. 

As soon as the handle of the macMne has been pulled 
far enough to wind the reel drive spring and trigger the spin 

20 release, the spin release Input changes status. The next "reels 
spinning" test determines that the reels are now spinning and 
freezes the count in R^. 

in order to increase the randomness of the indicia oount 
the contents of Rj through R-* are to be loaded into memory regis- 

25 ters R5 through R7 in a sequence determined by the contents of R^. 
For this purpose, the nutnber 4 is added to the contents of R 4 so 
that R^ vll I now contain the address of R5 if it previously con- 
tained a I; the address of R$ If it previously contained a 2; and 
the address of R7 If previously contained a 3. The number I (the 

30 address of R|) Is now loaded into a memory register Rg, and the 
number 3 (the number of reels) is loaded into a memory register 

The contents of the register *hose address is in Rg 
(i.e. the contents of R| ) are now loaded into the register whose 
address is In R4 (i.e. R5, R§, or R-j) , and register Rg Is decre- 

35 mented and tested for zero, if it is n'on zero, R4 and Rg are 
both Incremented, and R 4 is tested to see if it now contains a 
number greater than 7 (the address of R7). If it does, the 
number 5 (i.e. the address of R5) is loaded Into R^. 

The sequence now returns to the loading of the contents 



of the register address by R Q (now R 2 > into the register addressed 
by R 4 (now the next one In line of registers R 5 , R 6 , and Rj). in 
like manner, the contents of R3 are loaded into the remaining one 
of registers R 5> R 6 and R 7 . It will be noted that registers R Jt 
R2 and R3 are not modified by this sequence so that the indicia 
generation count will resume at the end of the play, at whatever 
count was in Rj, R 2 an R3 at the beginning of the play. This 
makes the indicia generation coun- sore random than In the hard- 
ware embodiment of Figures I and 2 in which the count always 
starts from zero. 

When R3 has been loaded into the remaining one of 
registers R5, R 6 and Ry, the next decrement of R 9 zeros it, and the 
subsequent test of R 9 for zero transfers the program to the reel 
stop segment of Figure 6. 

The reel stop segment begins with an arbitrary delay, 
shown in Figure 6 as 750 ms, which represents the length of time 
for wh[ch the first reei is allowed to spin. This time delay can 
be achieved conventionally by loading a register with a prede- 
termined number and cyclically decrementing it until it reaches 
zero, the predetermined number being so chosen that the count- 
down to 2ero will require the desired length of time* 

Upon expiration of the delay, the program addresses 
the input multiplexer 102 (Figure 3) in such 3 way that the input 
to the central processor unit 104 consists of a -two-digit binary 
number whose least significant bit (LS8) is determined by photo- 
diode 30a (Figure i) and whose most significant bit (MSD) is deter- 
mined by photodiode 32a respectively, associated with the reel disc 
126a of the first reel. 

The number 5 (i.e. the address of R 5 )'is now loaded into 
a memory register R |Q . The contents of the register addressed by 
R i0 (fn instance, R 5 ) are then loaded into another memory 

register Rj. The reference- I oca ti ng subroutine hereinafter 
described (Figure 7) Is now called to locate the reference posi- 
tion 125 on the reel disc i26c (see Figure 10), whereupon the 
reel stop generation subroutine, also hereinafter described 
(Figure 8) is called to stop the first reel at a position 
determined by the contents of R ( . 

After stopping the first reel, an arbitrary delay (500 
ms in the described embodiment) is interposed to allow observation 



of the first reel by the player before the. second reel stops. The 
Input multiplexer 102 is then addressed to read photodiodes 50b and 
32b, the address of R 6 is loaded Into Rjq^ and the program proceeds 
to stop tht> second reel In the same manner as described above, 
based on 1t*e contents of which is now in Rjj. 

Following the stopping of the third reel in accordance 
with the signals from photodiodes 30c and 32c, and the contents of 
R 7 as duplicated in R ( |, a short delay subroutine is called to 
allow the third reel time to settle. When the reels have settled, 
the program moves on to the reel correction segment of Figure 9* 

Backtracking now to the reference- locating subroutine of 
Figure 7 mentioned above, it works as follows: when caited,the 
subroutine first reads the reel position code (RPC) as determined 
by the LSB and MS8 status inputs from the photodiodes 30, 32, 
respectively, currently being addressed by the multiplexer 1 02. 
By testing this code for zero, the program first xzates a sector 
I20 of reel disc I26 which has no holes. It thea reverses the 
test to find the next sector (22 of disc 1 26 in which there Is 
at least one hole 1 3 ♦ . When the start of a sector 1 22 is located, 
a 4ms delay is interposed to make sure that no misread can result 
from a slight misalignment of the two holes in a two-hole sector. 

The RPC is now read again and tested for equality to 
binary 3 (holes in both the inner and outer rows, Figure i0>. if 
the test is negative, the section under examination cannot be 
section 124, and the search for the next section 122 resumes. If 
the test is positive, the program again looks first for the next 
section 120, then for the next section with holes 13!. When the 
latter section is located, the RPC is again road 3nd a test for 
RPC=2 is performed. If that test is negative, the section under 
examination cannot be section 125, and the original search resumes. 
If the Test is positive, however, the section under examination 
must be tho reference section 125, as this is the only section on 
dh*c 126 \ * which an RPC of 2 follows an RPC o* 3 without an 
intervening RPC of I . 

Having thus located the reference section 125, the 
program now looks for section 128, then section i30. As soon 
as the disc 126 reaches section 130, the reference- 1 ocati ng sud- 
rovt Jne returns control to the main program in the reel stop 
segment of Figure 6. 
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Immed lately upon the return from the reference- 1 oca t ! ng 
subrouting of Figure 7, the program calls the reel stop subroutine 
of Figure 8. This subroutine begins as the disc 126 enters 
sector 130, and looks first for sector 132. When a positive RPOO 
5 test indicates that sector 132 has been reached, the memory regis- 
ter Rjj (which, it will be recalled, contains a number between 1 
and 22) is decremented and tested for zero. If Rj j is now zero, 
the contents of R ( q (which are related to the number of the ree! 
being stopped) are used in an appropriate algorithm to generate 

10 the address of the output 106 to which the solenoid driver 40a, 
40b or 40c (Figure i) of the reef being stopped is connected* 
Having generated the proper output address, the program actuates 
the appropriate trip release 36a, or 36b, or 36c through the 
selected output and driver and stops the reel in sector 134 by 

15 engagement of the stop dog 34 with the notch 135 on reel disc 
125 (Figure 10), 

if R| | is non zero when tested, the subroutine first 
searches for sector 134, then sector 136. At the beginning of 
sector 1 36 1 Rj j is again decremented and tested for zero. tf 

20 Rj | tests out zero, the stop release is actuated as described 

above to stop the reel in sector 138. in like manner, a negative 
zero test of R ( | initiates a search for sectors 133 snd 140, where 
another zero test of Rjj triggers the stop sequence, if positive, 
to stop the reel in sector f42. 

25 it will be noted that the r&ei stop subroutine does not 

use the 5ms delay following a hole detection as the reference- 
locating subroutine does. The reason for this is that the roe I 
stop subroutine needs to deTect only the presence of a non zero 
RPC, whereas the reference- locat tng subroutine also needs to 

3C detect the value of the non zero RPC. 

If Rj | in the last mentioned test is still nonzero, the 
program clears and then starts the microprocessor's internal tifner 
Vhihc, in essence, counts the microprocessor's clock pulses. 
While the timer is running, the subroutine looks for sector U2, 

35 then sector 144. When the beginning of sector 144 Is detected, 
the timer is stopped. The * r imer register T now contains a 
number representative of the time ?t took the reel to move from 
the beginning of sector M0 to the beginning of sector 144, This 
js Important because 1tr3 next indicia position sector 146 on th£ 



real disc 126 is part of sector *44 and has an RPC of zero; con- 
sequently, the photodlodes 30, 32 ar2 the beginning of sector 146 
by a timing operation. Inasmuch as the reels of the machine can 
C-nd usualh. purposely do) spin at different speeds, it is 
necessary to establish, by the above-described timer count, how 
i'ong it takes the reei to rove from one indicia position sector 
to the next. 

Foi lowing the stopping of the timer, Rjj is again 
decremented and tested for zero, if it is zero, the stop sequence 
is initiated, and the reel stops In sector 146. !f it is not, 
the contents of timer register I are inverted and the timer is 
Started, which has the effect of counting time backwards. The 
tiffcf register T is continual iy tested for zero, and when the 
teat fs positive, the reei will have reached the beginning of 
sector 148. At that time, R - , Is again decremented and tested 
for zero, if it is zero, a reel stop in sector i 5C is initiated: 
if not, the entire above-described sequence is resumed, beginning 
with the RPC detection foi lowing the first tesf of R| » in the reel 
stop subroutine. 

Inasmuch as the mechanical near stops are subject to 
wear and bouncing, the reel may, on rare occasions, stop one 
indicia position short oi one indicia position too far. In a 
col -operated machine with an automatic payout mechanism, this 
would result In a false payout evaluation. it is therefore 
necessary, in the program for such a machine, to provide the reel 
correction segment illustrated in Figure 9, 

In that segment, the number 3 (i.e. the number of reels 
\i the machine) is first again loaded into R^. The number 5 (i.e. 
the address of R^) is then loaded into Rjq, and the multiplexer 
address of first reel photodlodes 30a , 7-2 a is loaded into a 
memory register R^* ^ e multiplexer 102 is then addressed from 
Rj2» of the first roei is read into a memory register 

"Rjj. The contents of the register addressed by Rjq (1 ,e. R 5 ) are 
next loaded Into the expected indicia position of the first reel . 

A predetermined position tabie offset constant is now 
added to register A fc create the acjress of a position table 
reg i s ter I n an ap p rop r i a te i y p re p rog r ammed b I oz k o f memo r y . Th e 
position table register so addressed contains the RFC which should 
t>e s?ei> by the photpdiodes 30a, 32a it the first reel has indeed 



stopped where it was supposed to. 

The expected RFC from the position t^L-Ie register 
addressed by the accumulator is now loaded into the accumulator 
and tested for equality tc the actual RPC stored in register p, v 
If they ere equal, the reel r.as stopped where It should and no 
correction is necessary. In that event, an appropriate offset 
is added to the first-reel pnctodiode address in to create 
the multiplexer adoress of the second- reef photodiodes 30b, 32b. 

Register Rjq is then incremented to contain the address 
of R5, and Rg is decremented and tested for zero. If Rq is nonzero, 
the actual RPC of the second reei is now read into R13, and the 
companion cycle is repeated for the second, and eventually, the 
th i rd ree ! . 

if the equality test of A and R^ is negative, a skip 
has occurred. if it is desired to nonitor the occurrence of such 
maJfunctlons a skip subroutine (not described in detail) rnay be 
optionally used at this poir. r to actuate an appropriate recording 
device 152 ih rough one of trie outputs 106 (Figure 35. 

To determine the direction of the skip, the contents of 
the register addressed by Rj n (i.e. for The first reel) are once 
aga i n I oaded i n to the accumu I a to r reg i s te r A . Th i s t \ me , howe ve r , 
the predetermined position table offset value plus ! is added -to 
register A. The subsequent transfer of the position table register 
contents to A places into A the RPC o' tho next indicia cosition 
beyond the expected one. 

When A is now tested for equality to R, v a positive 
test means that the reel has cone one position toe far; conse- 
quently , the register addressed by ?»q is i ncremented to rnake the 
expectation conform to reality, and the next reei is checked. 

If A and Rj^ are stiil unequal, the skip must have been 
rearward, and the above-descr ibed procecure is repeated with the 
predetermined position table offset minus S. If a renewed test 
of A and R. ^ for equality is positive, the register addressed by 
R|Q is decremented to conform to reality, and the next reel is 
checked. 

If the last-mentioned equality test is sti ! i negative, 
the program diverst to a failure mode routine 'not shown) which 
halts program execution and, through an appropriate output 106, 
indicates the need for maintenance by actuating a failure indicator 



154 {Figure 3>. 

After a!! the reels f;cve been cr.«; 5 ci%e:i, and any necessary 
corrections trade, the ?L~0 test will be positive, and the program 
exits to a conventional payout seamen t tr.ot shown). The payout 
segment is of the type commonly used in a!t -e lectron : c machines, 
fn essence, it compares the contents of R^, R r _ and P ? (which, it 
will be noted, are now corrected to conform to the actual position 
of the reels) with a preprogrammed payout table and ooerates The 
coin payout mechanism accordingly if the reels have stopped on a 
winning combination of indicia. 

At the end of the payout segment (which includes the 
conventional housekeeping checks of the machine's mechanisms to 
ascertain that it is ready for the next pi ay) the p lay-in-progress 
sensor is reset through an output 106 >in a coin machine, the coin 
acceptor is enabled), and the program return?, to the indicia- 
generating segment of c igure i „ tnroun*' which it cycles until the 
next play begi ns. 

Now referring to Figure H, a bloc*c diagram of an over- 
all system in accordance v ? f h the present Invention may be seen. 
The system is organized on the node concept, wi J-h each node 200 
being coupied to up to 256 slot machines 202 through a single 
serial input/output line 204. in the preferred embodiment this 
serial I/O line is a standard RS-232 line. in addition to this 
line the node is coupied to e printer 206., an input device such as 
a keyboard 208, a C3T display 210, and fir.aHy to a host or central 
computer 212, typically the central accounting computer for the 
casino. As an alTsrnatlve, eacn node may have some substantial 
bulk storage capacity such as disc storage for subsequent reading 
and/or processing by the central computer 21/ as opposed to beinc? 
directly coupied thereto. The specific block diagram for each nod<r 
of the preferred embodiment may be seen in Figure 12. The CPU ?M 
this embodiment is comprised of Iniel Corporation microcomputer 
boards based upon that company's 8030 microprocessor, more 
specifically, the SBC 655, the SBC 30/20, end th s SBC 5*5 boards. 
Tne reel time ciock 216 is a TOJ 4 10 real tins clock with the CPU 
214 communicating through a bus structure to o bubble memory 2 16, 
a random access memory 220 and LlARTs 222 for communication to a 
Hazelf ine 1500 terminal 224, a standard orlnior 226 and the serial 
I/O line 204. The buo'ole memory 2 \ P is a \U< : >yfe bubble memory 



bonrd, manufactured by Subbletek, to provide adequate non- 
volatile storage the node to maintain normal data during any 
power outages. 

Now referring to Figure i 3, a block diagram of the 
gaming machine controller board may i>e seen. This embodiment 
Is the microprocessor based embodiment hereinbefore described. 
The microprocessor 228 in the preferred embcdi ment Is an Intel 
8035 single chip computer having on ship random access memory 
and read only memory storage. In addition, however, additional 
external read only memory 230 is used, with address latch 232, 
being on the same bus as read -only memory 230, allowing the com- 
munication of both addresses to the ROM and instructions from .the 
ROM over a single bus, specifically the data bus for the 8=335. 
Also coupled to this same bus is a self cycling display controller 
-234 driving three seven-segment display digits 236, readable from 
within the slot machine for service, and maintenance aid. The 
data bus is also coupled through a bi-directional tri -state bus 
driver 236 to the date eomro board yet to l<5 described with 
reference to Figure i4. 

The microprocessor* 226 receives .3 plurality of inn-»+s 
from various sensors in the slot machine for control and/or 
communication purposes. in the description of r'quro I it will 
be noted that each ree! disc has associated therewith two phoio- 
detectors. The controller of Figure I 3 is capable of controlling 
five reel machines and accordingly, ten reel reader inputs cor- 
responding to two inputs each for five reels may be provided ti 
Schmitt triggers 240, the outputs of which are multiplexed multi- 
plexers 242 controlled through control lines coupled to the second 
port of the microprocessor with the output of the multiplexers hein 
provided to the first port of the microprocessor. Thn second port 
is also coupled to multiplexer 24-1 .'or centre! purposes, which 
multiplexer mul + iplexes a plurality of si gna Is for presentation 
to the microprocessor on the TO line of the 3055. In particufcr, 
switch signals indicating coin in, coir- out rind service door open 
are coup I ed to the mu (ftp! exer th rouqh con ven t \ ona i onto i so i 3- 
torc 24G and Schmitt triggers 246. Also coupied to the Schmitt 
Trigger is a signal indicating that the reels are spinning, whicn 
of course- is a I so mu! ti p lexed 6/ the multiplexer. Hopper reset 
and hopper fill signals are provided directly to the muifipiexer 



244, while an acknowledge sijna 1 Is provided directly to the II 
pin of the microprocessor (the TO arc Ti oins of the 8053 are 
input pins, testable under program control for conditional jumps). 
As shall subsequently be seen the acknowledge lire is coupled to 
the data comm board of Figure 1* to provide a jump for servicing 
the data comm board upon a request therefrom. Final ly, the 
mocroprocessor al=' receives a reset signal correspond! no to a 
master reset, the reset signal to the microprocessor also neing 
responsive to a power loss detection to reset both on a master 
reset command and upon a power loss. Aside from the appropriate 
controls of the multiplexers, memory etc. the microprocessor 
puts out a plurality of control signals to decoders 250 and 252, 
The input to decoder 250 comprises four lines of the first r>ort of 
the microprocessor, which on decoding pro\/\d^ control signals 
for the tilt light, the ho^oer motor (for coin dispensing upon 
a winning condition), for the stop solenoid drivers (see Figure 
I), for up to five reefs for the coin accept i?ght*and for th<:* 
insert coin light. In addition, a f * fth line from oort i is 
used as a denomination detecting line, with jumpers between 
this iine and any one cf the other four lines determining the 
denomi nation or the machine (i.e.. a dime, quarter, hai f - do J !ar 
of dollar machine). In that regaro, it should be neteo that the 
ports on the 3035 are referred to by the manufacturer as quasi- 
bidirectional, which allows ose of pari o* the oort as output 
and any other part of the port as Input. For a description of 
the port characteristics see, for instance. Paragraph 2.1.4 input/ 
output or. page 2-2 of Intel Corporation 5 s user's manual on the 
MCS-48 (a trademark of inte!) family of single chip microcomputers 
(1973). Thus, the program for the microprocessor will rest the 
state of the jumpers 254 to determine the monetary value of the 
coins being used so that a single controller board may be used 
on machines of any denomination by si mole changes in tne 
jumpers. Finally, a portion of the output of the second port 
is used as an input to decoder 252, *it'n the output ibGr&or con- 
trolling the jackpot bell, the hopper knife, the handle release, 
the coin lockout, the coin deflector (hopper vs . coin drop/ and 
four individually controlled coin lights. 

Now referring to Figure !4, a block diagram of The da in 
oonvpun fcatfon boa rd may b e seen . Asp re v ; ou s I y men t i one d , ea c h 



slor machine of the exemplary embodirient of +h*=; present invenrion 
contains both a controller board of F inure 1*5 ar-'i _a data board 
of Figure U. The data comm board also use^ an 303? micro- 
processor 256 communicating thruuqh th/= nato bus to a proqrair. 
read only memory 258 using an address latch 260 so that both . 
addresses and data (instructions) can be communicated over the 
same bus. In addition, to provide greater date storage capability, 
than is in the microprocessor, additional random access memory 262 
is provided on this bus, with a batten/ support 264 maintaining the 
random access memory during any power down situation so the accumu- 
lated data will not be lost in such, an event. The data bus is also 
coupled to the game controller board of Figure 15 by a buss buffer 
circuit 266. This device is an ir:t«t 8212 eiqhr-btt input/output 
port which, under microprocessor control, creates an Interrupt 
signal for the mi .roprocessor and the acknowledge signal to the 
game controller. The first line of the first ocrt of the micro- 
processor provides a serial output for tnc N -e interface 268, with 
the remaining seven lines of that port coroinc; out for machine 
identification jumpers so that each da + a comm Uoard may bo qiven 
a unique address in an overall system, in perticijlar, nach of 
the first three of these seven fines may be jumpered to any of 
the remaining four of these "lines, providing twelve separate 
possible jumpsr combinations. Thus, by use of these jumpers, 
up to 4,096 unique data ccmrr. aadresses ir«av ds jsed. The advan- 
tage of 4,096 possible addresses v/he.n no more than 7 5(- machines 
may be coupled to any specific node is that large casinos 
generally have more than 256, cut less tha 4, 095 slot machines, 
so that each slot machine in a casino may have . ; ) unique address 
independent of which node of a plurality of nodes it is coupled 
to , thereby allowing the movement of machine?: hetwen nodes 
without fesincj the unique identify thereof. As shaU subse- 
quently be seen, one of the initial iz inn functions of each node 
is to sequentially go through all 4,09c" addressee to identify 
which machines are coupied to that node by the response there- 
from so that only machines actually coupled to that nooe neec 
be subsequently polled using a taoio cr^a^oc in the in trial 
po 1 1 i ng . 

Th fs line i n r e r i a ce 266 co up 1 ft s t h s & ; i u I o « ; t p * if 
line to serial Mne 204 ccupiinp the remain! no ;nacn i ntfs *ind tee 



node (see Figure 11). Tnc line interface he : r.o controlled 

by one of the lines from tr.e second port V-.e mi crop ro cesser , 
also provides the serial Input informal ion received from i ine 
204 to an optoisolator 2 70 which couples that signal to the Ti 
5 Input of the microprocessor. Also the preferred sw&odiment 
of the present invention utilizes a mag card reader, also 
coupled through the opto! so later, and a dual Hip Hop 272 to 
the microprocessor for special communication purposes at the 
s lot mach ine. 

10 Now referring to Fi gores S3 and 16, iogic ffov 

diagrams for the slot machine controller may be seen. In 
Figure 15, on power up or master reset, the ccntroMei first 
identifies which occurred. if a power up Initialise is required, 
the data memory is cleared and the random generator initial i zed. 

15 In the case of a master reset, such as < r. clearing a ti 1 1 

situation, this clearing and ? ni tia I i z\ no is skipped, with the 
system immediately notifying the data comm of the power up or 
game reset condition. Thereafter, the system restarts the asme 
program, which in effect is also the program re-enter point from 

20 a completed game, either as a result of a "no pay combination" 
or, in the case of a winning game, after the end of the payout 
routine. At this ooint the gams status is checked to determine 
./hether the players wager should be returned thereto, as a result 
of any interrupt which may have occurred during a game. If there 

25 has been such an interrupt, thereby interfere! ng with the com- 
pletion of the. game, the player's coins are returned and the 
system then communicates the new game data to the oata comm 
board (the specific information being communicated will oe sub- 
sequently described). if the wager is not to oe returned, the 

30 game status is complete, either as a result of the execution of 
a payout routine on the existence of a winning condition or 
directly as a result of a no win condition. In either event, 
if no payout Is to be made, or c payout is complete, again The 
new data count is communicatee to the data comm as previously 

35 men t i oned . The re a f te r 4 th -3 s y s te<- det e rm i nes whether th e co i n 
hopper is lev?, and if > r «s, tne coin di verier is closed so mat 
additional coins entered into rhe machine wi M te Giver tec to 
the hopper unti • the hopper is "refilled* 1 . in that regaro, since 
the system monitors o f f coins being entered- into tho machine :m:* 
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a!l coins oeino paid ol+ from the honper, Iv^per level is 
automatically maintained oy the system merely bv count!™ coins 
as they are paid out, and Keeping the coin diverter closed as 
new coins are entered until such time as the number of coins 
3 paid out have been returned to Th--- hopper. Thereafter, of 

course, additional coins are allowed to drop (i.e. bypass the 
hopper). Thus, whatever initial level of coins is provided in 
the hopper will be maintained during plav, except as it may be 
temporarily diminished as a result of payouts by the machine. 

10 After making this determination, the system looks for a coin in 
indication, it there is no coin In signal, register R . is 
decremented (see Figure 4) and tested for zero. if R; ?s not 
zero the system returns to the "coin-in"' test, repetitively 
looping through the coin in and the decrementing of R, until 

15 a coin In indication is received, or -Tore Mkeiy. register R , 

goes to zero. in this case, register R, it loaded with 2? (for 
a 22 position reel) and register R 2 is decremented and tested 
for zero. Assuming for the moment that a coin in signal is not 
received, it may be seen that register R, effectively counts 

20 down from 22, being reloaded witn 22 each rime zero is reached, 

on which occasion register R ? is decremented anrf tested for zero, 
with each time register R ? reaches zero that register being re- 
loaded wltt 22 and register R ^ decremented and tested for zero. 
Thus, the loops resulting f rem negat i ve coin in tests result in 

25 the constant counting of registers R } , and R y through all 
possible combinations for a three reel 12 position slot machine 
(obviously, if a four or five reel machine is Dei ng used the 
count may be further extended by additional loops, provided the 
count frequency is sufficiently high to provide good randomness 

30 in comparison to the time between pi ays). 

On receipt of a coin in indication from the coin acoeoTor, 
the system exits to the coir. program shown -in Rqure 16, thereDy 
freezing the count in registers R r and i« random manner 

because cf the random time of receipt <>f the coin. !f the coir 

35 in is tested os not Deing valid, i.e. it does not sat i sty specific 
requirements as set by tr.e sensors in the coin acceptor, a coir 
tilt routine locks the .Ttachin& so ry-z' i' i.>.:u*o" i-'cyM, o r -<~ 
also communicates fne prooie* tc tr-'i .: : *ro corvn sx-aro. . 1 Sv: v--^ 
is /aiid the coin count is reccroed t!\e '^.'fsv*;.-.' c-! coir*^ 



have been inserted is compared to the maximum number of coins 
a I I ow ab I e to de te rm i ne w ha th e r or n ct t h e co i n i ock out sh ol- i c 
be acti v a4ed.. This and the foilowinc- sca^ences .^re for machines 
s'hich may be played v;ith one or a plurality of coins up to sorne 
maximum such as five coins. Thus, or entry of the first coin the 
test for the last coin will oe negative so that the system again 
looks for a coin in indication. If anottter coin has been entered 
it returns to the start to determine if the coin in is valid, 
whereas If a coin has not been entered it has to determine whether 
play has been initiated, by way of a handie pull, on the entry of 
less tfian the maximum number of ccins which may be entered. ! f 
there is no handie pull indication the system continues in the 
loop looking for another coin in or a handle pul*. Thus, it may 
be seen that before a coin is entered registers ^ , , FL> and are 
constantly cycling at a very nigh, rate, which registers are stooped 
at a random position upon entry of the first coin, with the system 
thereafter kooking for additional ccins up to a maximum allowable 
number and/or a handle put I to initiate the game. 

On the occurrence of a handle puH the mechanics* reel 
kicker mechanism, which may be substantially identical to that 
used in pri or-art-mechan i ce ! and electro-mechanical slot machines, 
is actuated* thereby spinning the reels in the norma! manner. The 
system then finds a sync for thr ; first reel as herein before 
described, gets the random number from register R , and after a 
predetermined delay time stops the reel in accordance with the 
random number. Recognizing the first reel is not the last reel to 
be stopped, the system returns to find the sync for the next reel 
with the random number associated therewith, etc., until the last 
reel has been stopped. 

After the last reel is stopped the system sequentially 
checks each reel to make sure that it stopped in the position cor- 
responding to the associated random number. If any reel did not 
stop properly that reel is tested tc determine whether if stopped 
within one position of the random position selected by the random 
number generator. if it did, the random number corresponding to 
position is corrected and the routine goes on. If, on the other 
hand, the reel did not stop at the proper position or -*irhin one 
pos i t ion there f rom a ree I tilt i nd i cat i on is q i von , coiwjn i ca t i nq 
that fact t-j the data comm board and locking mo system up unti I a 
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a master reset command is given. 

Assuming all reeis stopped in the position corresponding 
to the associating random number or witnln one position thereof 
so as to be correctable, the system compares the reel positions 
5 to a lookup table to determine whether a *In condition exists. 
In the preferred-embodiment slot machine this lookup table 
will be contained in ROM, since service HOM can be replaced as 
desired to vary the payout conditions. If no payout is to be 
made the system returns to the restart position (A of Figure 15). 
»0 If, on the other hand, a payout is to be made, payout is initiated, 
with a detector on the payout system detecting the passage of coins 
thereby. If the coin out indicator does not indicate that coins 
are being dispensed as commanded, the routine determines whether the 
hopper is jammed or empty and if it communicates that fact to the 
*5 data comm board. If, on the other hand, no i rrocjui ar i ty is 
detected in the hopper the hopper rotor is left on so that the 
coins should be paid out. with each coin out beinp recorded until 
the payout is complete, at which time the routine then returns 
tothe program restart position (A of Figure !5). This then com- 
20 plates the operational system in the slot machine for a given game, 
with the routine quickly advancing to the loops generating the 
random numbers until a further coin-in is detected. 

The logic flow diagram for the data comm board is 
shown in Figure 17. On power up or reset the system is initial- 
25 ized m a conventional manner for micro processor systems . 
Thereafter, the machine identification number is read in ancJ 
then the communication line is continually tested until it is 
free. At that point the routine checks the drop door switch 
to determine whether ft is open, if it is. a flag is set and 
30 the data comm copies the cumlative files maintained in the d<r+a 
comm to the financial files in the data comm. Thereafter, the 
system returns to again test for an open communication line, 
proceeding past the drop door test because of the second pass 
through the routine to test for data from the slot machine. 

If there is data it is tested to determine whether iris 
tilt data,, setting the tilt flag on a tiit before returr.inq to 
test for the comm line free condition. If there is no data frc/n 
the slot machine the routine tests io determine whether rr.e -start 
bit of a transmission over the comm line is present rjn.-J if it 
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i5 receives, and retains the 16 bits in the following message. 
The first 12 of the 16 bits represent the identification number 
for each unique machine in the system. If the received iden- 
tification number does not agree with the strapped in number 

5 the rout.ne returns to again- read in the strapped in number in 
case there is an error in that number. If the numbers do mat C h 
the remaining 4 bits of the transmission are interrogated to 
determine which response is requested, such as merely a roll 
call response, a game condition response, a counter data response : 

,0 financial data response or a response identifying the data of the 
last game played. In the preferred-embodiment a typical response 
to a machine condition request indicating that all is well is also 
3 2 byte response, the first >2 bits of the 2 bytes repeating the 
machine identification number, with the remaining 4 bits all O's 

15 to indicate all is wefl. 

Having now described the detailed organization of the 
node., the individual slot machine controllers and the individual 
data communication boards, it may be seen that the node serves 
a number of functions, '/hen coupled to the host computer as 
20 shown in Figure I I the node may receive commands from the computer 
and response by sending the requested data to the host. The node 
may also receive commanos from the input device (key board) 
responding by outputting the requested data to the output device 
(Printer or CRT or both). In some instances there is an inter- 
25 mediate step, in that data must oe obtained from the slot machine 
data comm board and processed before the output function can occur. 
When not servicing the host computer or input device the node polls 
the slot machines and receives data therefrom concerning their 
operational status and concerning their financial status. The 
30 operational data concerns information pertaining to the ability 
of the slot machine to ooerate prooerly, while the financial data 
contains information pertaining to +he amount of money put into 
the slot machine and the amount of money paid out. In the preferred 
embodiment the node contains conventional --?rror detection soft -ware 
35 and hardware, and outputs messages when cawn i cat ion errors are 
detected and corrected. 

The event which causes 3 node to request financial data 
from the slot machines (i.e., the data comr in aach slot machine) 
may be a keyboard input, a command fror the host computer. 2 
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predetermined time as determined by a clock, or whichiver occurs 
^ first, as may be determined by the casino personnel. Typically 

a node might have two Input devices and two output devices, one of 
each of which would be located on the casino floor for the use of 
5 maintenance personnel and one of each cf which would be located 
in the manager's office. Data to and from these devices can be 
identical: or if desired, items of high security value or 
sensitivity may be restricted to the managers devices only. 
Obviously the node will operate with either or both I/O locations, 
i !0 A logic flow diagram of the node may be seen in Figure 

! 18, as with any system the node is initialized on start-up in the 

| normal manner. Thereafter, the node goes to a roll cill routine 

I and finally cycles through a loop which includes testing for an 

I input from the keyboard, and input from the tost computer or 

I |5 a financial event, which if detected will result in the branching 

I to the Keyboard Commanding interpreter, the Host Command Inter- 

\ preter or the Get Financial Data Routine, respectively, returning 

| thereafter to again test for an input from the keyboard. If none 

| oi these three events occur the next slot macnine is polled, based 

j 20 u P° n the response to the roll call, with the response from the 

\ slot machine being handled by the Slot Machine Interpreter. In 

j the event a machine does not respond that machine is put off Mne 

with some indication of this occurrence being orovided to the out- 
put devices at the nod* to alert the appropriate personnel, it 
\ 25 should be noted that putting a slot machine off line in this manner 

j does not shut down the machine, as a node is purposely nor given 

:• this capability, and in fact the machine -T;ay stM! be operating 

\ properly, as the failure may likely be between the slot machine 

1 controller and the node, not effecting operation of the machine 

\ 30 itself. This is an important aspect of the present invention 

1 as each slot machine in the system is in effect a ronitored 

I free standing machine as opposed to a controlled machine, so 

J. that the cash accounting and surve Nance system does not Intro- 

i duce additional failure modes thereto. 

; ^5 The various routines associ ated. wi Th the logic How 

diagram of Figure 18 have heretofore only been very briefly 
mentioned. Accordingly details of each of these routines 
are given here below, 
ROUTINE ROLL CALL 



•ft.... 

• r 
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Th is routine polls are slot machine numbers from 0 to 
4095 inclusive. If a slot machine answers properly, then the 
routine puts the slot machine number in S^FltE and sets the 
corresponding status to on line . (SMFILE is 3 file which 
5 contains the slot machine number and the current communication 
status of the slot machine associated with that number.) If 
a siot machine fails to answer or communicates three fimes with 
data or communication errors, then the routine will poll the 
next slot machine. When all slot machines have been polled, 
10 the node will output a report of the results of the roll call. 

Routine KEYBOARD COMMAND INTERPRETER 
If keyboard command is then go to routine 
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25 output the message ' Incorrect Cbirrand ro the output device <s) 
and go to routine r«ENU. 

Routine MEW 

Output a list of the valio key boa nt commands as shewn 
in routine KEYBOARD CGMMAHO I MTERP^ETEK. Ctesiiie each command 
30 provide a brief description of the function -associated *i+h 
that command and then go to (B) of Ptgur?? 15. 
Routine GAME 

Get a slot machine number from the input device. If 
th<£ slot machine numoer is not S^»Lc then output tr.o .-r.assa.ne 
35 SM HOT 0U SYSTEM • to the output device an.-i qo to (C). If 

the slot machine number Is in SMFILE then poll that slot jsach !na 
vfth a game poll. if the slot machine rioer, nor reply then 
output the message SM MOT RESPONDING to the output civics 
and go to (B). \f communications errors occur or if th* receive 



data is incorrect, then output ths appropriate- ^es^e ro the 
output device and go to 3 ) . Otherwise convert iuo syna-cl 
data into words and output tness v?orfi> to- the output device, 
then 90 to (13). 

Routine ALL 

The purpose of this routine is to provide * report 
which she s the current cumulative of financial status of all 
of the slot machines whose nurrfcers are in S-MF I L!: . 

Input a character from the input oevice, if t he- 
character is not a C or F then cutntrr the mess5c;c Incorrect 
command, please re-enter to tne 'output device and no to routine 
MENU. Otherwise put the correspond inc, poll code (cumulative or 
financial) in a register and continue. Output a reader toss ape 
which identifies the figures in the foliowino colums (coins in, 
coins out , etc. )- 

Using the code previously saved ?n the reeister. poll 
each slot machine whose number is in 5?-FlLr. If the slot 
machine does not respond or rospor^os *irh to wany communications 
or data errors, poll the next s!-vr tnacoine v/hos* number is in 
SMFILE. it tne slot machine responds proper I v then, convert 
the data to ASCII and output nits data to the output device. 
Continue until all slot macnine numbers in SMFILE :*avfi oeer. 
polled, and then go to 07). 

Routine CUM 

Get a slot machine number fror t.",e input device. If 
the. slot irachine number is not in 5:*lF?LE then output the 
message SM MOT ON SYSTEM to the outsur *->vice anc cjo to <6>. 
If the slot machine numbe* is in SMH LE then poll that slot 
machine with * ^ulatlve poll. i f the slot .-achfne does not 
reply then outpur the messaqs SM NOT RESPOND *nG to the output 
device and go to (8). If cGrcwuni cations errors occur or if tne 
rece I ved d at a Is n on - * n u me r i c then c ut p u r tne op p ro o r i a f o me 5 r> a o s 
to the output device and go to Oriv-r-vise output the data 

r-^ce i ved f rom the s I ot macn i ne to The- cut n-u t ;Jov * ce . 

Rout i ne F I . ) 

H;i operates identical iv tc CU* o>co;:t 2 f 1 n-rsnck:! 
poll is uocd rather than ^ con*;- i a 1 1 po* * th G ^t?> 

^ispiayi-O is the cumuf stive oat* ?:-ff,?c? i^t * 

the droo (cash oox) door was eyerie 0" . 



Routine DATE 

Get the current data, ^ rt - ; forr:i3 + frof- the roei 

tirns clock. Convert the data fnor- fchiorv to ASCH, 3ddinG 
the appropriate header n.sssaot\ and output this to the 
output device- Then qc to CO). 
Routine TIME 

Get the current ttrne, in oinsry format from t^ft red! 
time clock. Convert this data from binary to 'SON. Add the 
ttne message header t 0 the time data and output t*is message to 
the output device. Then go to ib) . 

ftou-tine SCROLL 

The purpose of this routine is to -sispJay tor tha input 
device operator a chrwolocical list of *M exception reports 
from a H slot machines. Except-* on reports are responses from 
the siot machine which r3port occurrences *nt"ch are not the 
normal, operating procedure of the raacnine. These are stored as 
they occur in non-volet Me riemory IXFiLt*. SCROLL retrieves 
thase data, starting with the nosf recent entry, does the 
necessary conversions., anc o»'toyti= fhotn to thr- outnuT device, 
if the operator depresses the ESC key 'he routine is exited 
-and operation continues at (£> . Cthen*-isc- rsporrs are displayed 
tmti I atl reports stored have teen displayed, "hfcn operation 
continues at <£) . 

Routine REVENU 

The purpose of this routine Is rv. di^i^y for the 
input device operator the dollar values of 3li nonl-es put into 
all slot rachtnes. output frorv *H zlcf r&zhinas and the e mount 
of profit per fnacnin-e. In add Mi or totsis of all t^ese (tens 
are outputtsd . 

Get the report start date frorr Ths input device. \f 
the input date is incorrect then output the •■-•■ssss^o Incorrect 
Date*, and go to (•?>.. n the requests dat^ is f..efor*; the oldest 
date for which data exists rt < - out&'jt t :e ^esi^oe 'V&poft Starr inq 
Af" and the oldest date. Get the currsnr financial data fro?:; 
al » 5- lot rach i nes current i y or*. 1 ': ■ ■■■ ; s is s-ccornp J i s"ied i n 

toe f 0 I ! J n$ manner . 

fach SiOt ^acnine in S':F ; u is polied vifh a M nor.es a i 
poll. ff the s4ct machine Or no T reswore or If too ^eny 
eo2mon : *"ca J ' ; -ors or data errors occ^'* ?f^n tbo siot r-.^, i n*; 
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■ :v. ; 7. ■ Oopr Gp.en 

;■ '.' ' ""• '"- "■ 3. ' ^pciT;Cio5^(1 

• . ■ . --An appropriate rassaao is sent to i\r^ cutout d£-v?c«. 
•'3- ;.$he,data is -reformatted, tinn* and d<?te err- add^^ ?ncl thr- vhoie 

' i-5 6'uf in I the "except/i'op code file (XF-l.LE'K 

• * Response. Mand P?;id Jackpot 

.: . This response indicates tp the. node tnst a customer 

""* ■;has : - w6n- 3 Tarcer arpbiint t^an the slot rrech iXjG is capafc-le of 
'■^" ::: ::pa^Vi-- The uata sent "to. the node includes the anount of coins 

have won- If 'the s I ot T-aciu ne had paid him 

: . ' - . • . T*ie -message is .reformatted -tirr** and u-ite are- adde*:' 

■<--an'd"-Ws .-^'siilt is stored in hand paid jnckoot fiie (JFILE) and 
30 apprbpr 1 ate message sent to the output dovio-r. 

■ - . -\- p^sppnse - Hopper FiJl 

V'"- ; Th i s' response indicates thai monies nave been out into 

■ ; .;-,;fl>e s lot machines pay out device. The response data includes 

;the amounts of coins be -low the fuli level that v^re in the pey- 
?©'.;•: but : device wti en it was f.i'l fed. An appropriate fnessaqe is sent 
td : 'the output device. The hopper levei af^cu-nt is put vfith th3 
••Current 'tine; and .date and entered into the hopper fill file 
(F1 LFtL) . 

As' .tat a are re ceivec- from tna s I ot- rcacn i ne they 
?5 . . are . checfced for oorwriunJcation errors. \f a^y occur J-ne 

; slot * machine is requested to- repeat the previous response. 
. If data 3re not received correctly after -several repear 

-requests that fact Is put "into the Status information rr.?in • 
-tained.^n^SMtF-I'LE'-'fdr that slot machine nunoer and an aporo- 
priate messaqe is sent., to the output .oe.vi:ce. The polnf&r 
to Is:. ad -justed to ooirit to the': next slot machine, 

:V/hqn tno' response has boon .receiveii -i-th nc co^^ufii- 
cati^ns' errors : U t :i p - checked for .proper data .content . The 
t y :.q f -cnecJti-ftp- .de pe ho s » i non the re s aon s? -t y pe . ? t i n c !. yd 05 
but ^.s^KJtvi in-ited to. checking fnr nitric dar* m? coin 
• -ePuW : '-f r'el-ds-:. .check hn%- that codes are -.-'! f-vin rhe hov/yc\^r*'es 
./$^t; v fbF^sajc^-cp.des\. ••^tc.-. ■ i f /i -daT^ ^rrpr j ^ ' dcT£\oi>*; ■ 
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:. ^ - frrtersd . ir> !th^ l^atu 5. -i nformation Jo SMF-ll-L' sn-r) an ap-pro^r i.rte 
..' .irje^saga is .sent ; to" the output device, if the -slot n^chi^: 
.haid •p^evriousiy sustained a dats problem anc ^> now sent 
proper : data, then /the "slot. iTiachi oe status ^uje^TCd and 
: 5 ; a ites saee; i s" sent . t o . th e ou t p u t de y i ce . 

' .T:he visible attributes of cofijmuoi cation* anc dsta 
error s on" the output device are : a tr-essaoe xroen they occur 
a$d i'aribt &s r . me s'saae when, t h ey arc cp r reo te c!. 
: ■ * "iiode - Host {^nvT>unrc.atidnS. 
: .10;, - V -y ) ; Con^unfcat ipns^ between "the notfe an;d the Host computer 
: ■ ; *. \ ' j: I I * be"-: c i^ecKed f or ' a r rors u s i n g . a si p * I n r rr.e t! \o>d as th 0 it for 
* : n ode \s\ ot' mach 1 n e dewpmun i ca r t. oh s . : ?.ec au se of t he va r i et y o f 

ccropu ter- : cdr^unicatiqriS -.ana protocol s : a i l of ;vhich aro 
: : . :. | ; |, ".Known / the spec i f i c "checks need not he deta i I ed here i n . 
I? • "-. ': in tbe. description of Figure 14 the lins interface 268 

^ by f bc :r ii'cro processor 256 

tor directing a serial input smnai on I in* 20'$ to the opto isolator 
'270 and for- dri vino the line 204 with the serial autpu+ fron the 
^icrbpfocessor -the line 204 being 3 \'<$ 232 line coupling the 
.20 .node to- aH "s.lot. machines on that node. Such a configuration 
■ --. represents th.e .present iewipcdJrsent of the Invention though 
" alternate, cGrrmvM cd t ion forn»s -may a i so be used, Uy. v-sv of 
• example > it i 5 • contemplates that future erabod w : #nt$ nay co;nmuni 
' .date -'oyer the casino ,pew.er lines bo- that no separate fine between 
'25 this, s i ot <nach * nes and node * is r\»c u » r 0 0 . !n sy an Inst an ce 

■ frequency shift modulation could be 'used v/ith the center frequency 
f^Vbei rWj.vJsed uij Dlace. of a start byte, i~ syCw a system different- 
- . node&vcdui d. operate" .on d i f f erert f recuonc-i-es I th strapp i on 
■ ' ■ - - .'the--1' : f^'e , --v^fre"rf'aGes % --26'8--Qn each data corvr* board <2eten»Jn3 which 

: node, that ■ rc'gciu r.e v. ii I . eor.rrvun i cat e wj th . 
.•"=." • - : : •; ■ :■ , .-.Tn us '!. . -it - :may * be ■ . seen" t b ^t - t-ho re ■ a r$ c&rf a i n • 

1 :• occurrences wb i ch = w i ;i t cau a s ! ot ir^ch i ne cont ro i t er to 
- : ' .-\ccttmin-fe .convn- t^pa.rd . vn i c>i co^nyrri cot i ons 

. : ' % ".;v rn -•it\».ve : vj>r©'f erred' "ernoodl^n t • are: always jh "5 • f'iz.&£\ f ^rV^at . In. 
V? • :pa'rtH cular-r i n thG preferred .erobpc!.! risen t er?.ci> .cc^r^n i cat 1 00 fr^ 
vto^vsiot'[(nbch-[;ne control ?er to the dat?: co^-ra • -hoard :i nciude*>. .r^e. 
, .curfn;! at i v.e;.^6unts; "in:.; rh'e'-^acnfne, for- ool -n - 1 n . :Cc^M 'cu;r., cein <iroc> : 
:\v>v^ load. . eric^ v/ol.c/. cci*:^r fh^^e 

\ 'fiytes^o^ ;i nformst : on 7 !. - - 1 n :ao d i t i ■. ?-n..f ^brri^Hbn oh*, tf*.^ * i-rj^t. 



'.]^; • ^sDacifjttMV' f he\nunb2.r of " : cpi as tJtft.Tn ; the ;>>j^b^r of coin? paid . 
/ ^uf ; ' : %id ^he%ree:r; .^osi^jon The i &s-f . ga/na U corensunicatfid. 
':..-■*-. ' v'-^V- - ■fifwWiyite de'nbmi r;aT:i£>a." tyn/? ofr-raor-i ne -£nd -?t.'i oxceft ion ^orr 
" v ; -; : time, (if dssirs-'i. the ^at.a forms f 
'--■*. 5> may; depend- .upon, the occur ranee oivin/q rise to tfte -data trans 
>:V-^:w"- : ^^ th£. f iomaf :>ss tht- 

- ^no occurrences -crivi no rise to the 
r : .i V- -j-" --- "= - : - -\;^Vr.&»s«! r^ss^ixb.n f. "O*" "-. : i3-a +- a" f 'ron"* tbe -.5i.0T- meeh=i he -control j e.r to the 
V^.;V\^^^^ .of, sach .pan* cycle niay 

;;VV^^ tha cow insert -S'\<$rt f,o.i : i>g on and. 2) 

/\ : /. v. Vfh&^occur fthce ' except i on copd-i t i on . * Thus . it tfay bo seen 

~. " ■ Sfh^ lc- peniory -both on 

; : ' v .:: 7 the *^ nc! cn ** h - e ^ ats c«m- tvparo 

:>:■"=; l:n. the "event of 3 powor outage. 
; . .A *'. V5: t-n .that Ve&^rd , . i t will ;be. noted t net Th-3 coin in coin out. and 
;-" '; : ..;'cpi-n^ and thus nsve relevance 

on 1 7= • vt i.th ■; re spect to.* the . i a st reed inc. tnereo f . . 
■" ' The.'fo'r^norno cofa^uni cat ion 5 bet v-'&en ihs 5 lot machine 

' 2 Q -e^ as. the: date c&Tirr. board cannot itself in- 

: . .' ; " It, 1 ate • any-, slot • rach i ne to data comni concur, t cat ions. 

"' :: . V ; . -The^irop. ^a6o■r .-op^n.. sondl/t ion . being an exception 

• dondj tion causes the s I ot roach i no coot ro I iisr to 01--t.au t 
- ; - ) . ; i n tqrrca t i on •. f den 1 1 f ] ~>d he re i nabpve ; ; i nc J- u d i nr. an exce p t i on 
*"^-/^^■■tedeAwh•^eh;Hn^J^a"f:e3 the nature of the exception.. As described 
' l . - . - : with -res pect to ririure 17 when Tho data caors board detects the 
; ■ ' • • //e^i^t'encb-bl/t^e 5 drop door -ooen cond i ti on the data i n the cu^j t at \ ye 
. is aiso '-vritten into trie financial 

■ ■ • . ,f : i ;f es ' i n da t a cdbfrwi- ^jfa*^'' - 'Thus ;. t h.e- cumu I a t i v-c j f i J e s on the 

. . ■ 30 'dati conwR; : - tio^rd^/nari nta i n ry r,n i nc... rota' I :> , y,-h e.rea s T-oe • f I rt 5 n c I a \ 

\ t^rtes> ; o^ : -' the . ■dataV-cq^ boa r cl ■■ ma i : nta f n ■ t he . cvm*-Ka t » vg cou nt s as -they 
■ : * •" 
;'*.-':.-- :: - v - - : - ;;>;■/:.- - - ' v The .con*^ 'ri-caft-ions between -f:h:?.- r^odc:. th£ 
.'w ; ;= ::/;cGffe'board ; aro-;5!^^^^ trie^ npc^/ -ft » tobr 3^- c^rr ... 

; •"*. . • 35v/t^^:. r4au : )ar^pvf I i na 5 -roc^ec-tin?: 
: \ - • :; : . \spe<i ? t \c . f nf chnat ron -Two. ^enera i; rcir^s. .-of • ^crf^n^^atl^t/ y'sn? . 
: .: . • ;y • : r'-. r/ys^d^j^^'f «h'e".or^f-^r re'd' - e?ADod i-jr^nt:- -the F5f .|rrf-f prr^'J. t To ,a. r * 

: - V • ^ : V^ : ;Cj^ tne. second, se i^:?; .r??r^n^d tr> : *3^ : - cpndjTrc^ - 



• s^cwo four 
'5 4 "i :-2^rQs f or . conyQn i&nce, 

^]V^ state of the .machine. 

;v;;^.^o:;v:^ =1^ t^re ..are no Except ion captions, a data 

^-Ti;fcK^;^:V\ i^-^^v^>^\-*; *fceh'> addressed ; :w;kH .repiy. y'*fx & hy-t.e no-sponss . 

s'fttel v<? bi^s^ra^jin^ ^:s*.a4<fr^£ /and" the l ast 
;;J:';^ : V.;; e'Mner : 'tnaf/a It Is ye*! or indicating fho 

; :V u-**: \ ; ^//Vv^: ^^^^B"^o^f -"tKe "- 'e'xcep.if ; i tin con'dj;ti"cn\.which ex» sts- an uncon- 
* - V •v; : ^0'^^ the node ."a($6- sends a t.vo -oyte si '-.nal . the 

i /v^i'lvVf^^^ beiPfj-" the 1 address'.for the s respective- data co:oc 

l-Y'^"^ four b its --(opvi- being qtner -Knar. 0000) in- 

' Sue* pol fs.-nay 

Va-:*:-*„-.-" : -\ ; *:- : :'- ". : ;>.* .^:r%^.^:^r^^~ii^$'^+lie-- : n»ae'^ : i-'ne -tofraspontj -urTth any desired oata such 53. 
: ^-s.i--.i:^r^ tf>e. cusiul'.stive. counts the -financial counts. 

' • v \ .. ; r : , . "; : .\;.r ; : y;\c£p -rfhe- iast • cjarne i-n f oro:-a;r i on . 

V-v^p"^ it ffisy "'-b-e- ssari that the slot n^c^ine oc srata* 

"A V' as-a; ^fahd 'a lone 'device, • wit-?) • j-ard. b^nti raairtta--lrie<! in the 
':•:■'■■'}■■•■'* .^scftlirfe': ^ fcr fre^d : Qut 'at -anv • ti:m^ betwoor droc door onen=lops. 
V- •.' 20^ : tliM^^^ »^ade once a day tne node need oUy poll 

Yv : :v^ b&T-mer. errors - Actual ly. it for 

•\v : \ \: ^ ; ; ; >■*•>-- ' ->£<^ ! for -financial data between 

_.-v /:y-- ; : <teofi^^^ tne next dron wi i 1 still be 

■• ' ."' .' '/ ; \ " • :■ "\ ■^''^'GuH+-e'-- :; "-proy"-i-.'d I no t he ,capac t ty o> The cu^u ! at t vs co«n+ has not 
-25* :.' bean /exceeded; though tive' .i.nt.e rmed i .iTe cond.i t i on at rbe i s !?& of 
■ ' \tfte ■ pr i or -drop. door. open;i nn -.UN.!, nave been ) ost . Consequent I y , 
■ : s*oraa*r-en.-.tfce cat a -cop?*- 

: . y v :-:' ; vj i f J be --rost-. ^h.en the node =:;oes 
/ '■: - ■- .x;\:;7-^^^;cpr^jv'idadi o^ratron-.-ls-. restored at r>ar& -.-uoiwt betv/«on drops, 
: - : " ■■■■-;; :; ': ; v3P--;:^M : ^i^ 'even- If t^- o^d^ )^ do?rn for -jCKne 

.y • yy ■-. v* 7 " ' ; 7%^at::^:6mj!e.r' . t: itho'S : : : dependi n4^p0ii ■ t?>^. stora^a .'CT^ci ,ty on rh^ 
• ■'■data- ^c^^ooard^ a|W^ uzz^p^r Tlie ;:-:3;;.hin^ , . h?; th<i 

' ■ ; • ^'prcVQr"re>J ; e^Do^ tno, : tuic:'ie .n^oncry nc^e r-rov.ices ono 

yy]{\.:i'ii'':::±$&^ .to sne : week, 

: r<- v, : - - : : ; ^^i^f ^S^-t: ' the 6*s- V;lt •.; ^P"^; - ^ •iTi.o;r^^;t;i-;cn^--«;;n;: ..tf^V.aof £ x - ■ \ . •/ ■. • 
^yf\-. [,:■:. Theri : £':\as"^t»ebrA}e"^^^ • 

v^-'i-^^xH;^^^^^ ; : ' • • 
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"HvM^-T^ ARE AS ■ :EOI(LOWS : — 

surveillance system for gaming 

:^/r- : v.?rV^ y; f.tirst means ;wj thin each • roach .Ins for. monitoring the 

the . payo.ut of i ter.is .of monetary 
■JV^^^^ indicative of the cumulative 

^: : -;S^ : ' z &'-^ y :\^ S^cW<iif.m^ .co^ranun feat ion over 

v^fe^ address .oh. said : communica- 

^■v-^ said signals of said 

^^vi\; ^ :? - v: ;VK=^ ^ ^ =? : node "'frfeei Ws- ^:bo^p 4 ed^^i?c^^; :p ii^u r a I I^ty of said second means. 
;V: . j fnes> jsa Id node, means . Inc.! uding means 

^ ; --V^-or :cpb^(^l^ I : ib'f - -sa !vcl 1 second means coupled thiereto and for. receiving 
^ said-fdl 'sat ch node means having . non-vo I at I ie 
P : -V. -\ : ^pP&ij&ttieaTis » for ; ma i nta I n i ng data nespons. t ve to sa i d d J g i ta I signals f n 
: means failures, 

[ ••* ': " " • • - -2i7:V,-V-Th'e---:^y5*em -a s . c l a j me.d • i n. C.I a 1 m 1 . • where I n sa l d f 1 r si • mean s 
• : : : ■ • : : ; f he j iudes.v mea ns: f o r. ■■ ma i if n ta 1= n i ng . sa i d . d ? g j t a I . s j gn a I s . i n s p. i t e of s.y s tern 

i\^r- ; -~-'sr as. .claimed in Claim I wherein said second meai?s 

• v communicating oyer a -serial . communication 

v. v.' :^ to. a plurality of said second means 

V: O^W^o^V: .vl;'4> : v^T-he-rsysterri-- aVc-l aimed in Claim I wherein said node means 

^•%^:-;Winci^ .e?th Jgo.sstyle uniqv:^ address which 

;v:wf.-,V .;n-(%fr^ fcSqcessps h^ye a gating 

V^-v^:^ fey. a response irom said second 

. ; v iimited to. a. subset 

1. .actiia.j i y equaled 

^- 'c"- - *' : -f\''V-* ^ / : r^v': T 0: > : - V S'v.v^ • y CT h'e^-s.y s*?e»n v--a> V : c;l:^rRifeViv.- ia^Qia^m; A wherein - sat d .-.node : mean? . 
: : :- : • can .'accc^d^ in said .subset .of possi b l e 

1^ >." a; second number ; ' 
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